The presence of complement-fixing (CF) antibody reactive with T antigen and with viral C antigen in hamsters bearing adenovirus 12-induced tumors has been confirmed. Antibody activity in serum obtained at a time when the host was bearing large tumors was found to be associated exclusively with 7S immunoglobulins. Two Antigens. The neo-antigen (T antigen) induced by adenovirus type 12 was prepared by hand-grinding an approximate 50% suspension of viable tumor tissue in phosphate-buffered saline, pH 7.2 (PBS), in an ice-bath. The suspension was centrifuged at 1,200 X g at 0 C to remove gross amounts of tissue, and then at 105,000 X g for 2 hr at 2 C to clarify the supernatant fluid. This crude preparation of T antigen was partially purified by precipitation with ammonium sulfate, first at 0.8 M to remove nonreactive material, and then at 1.6 M to precipitate active antigen. The precipitate was redissolved in PBS at one-fifth the original volume and was reactive in complementfixation tests at dilutions greater than 1:2,000.
It is well recognized that virus-induced tumors usually grow progressively despite the presence of humoral antibody in the tumor-bearing host. In relating these antibodies to tumor resistance, it is becoming increasingly evident that the class of antibody elaborated by the host must be considered. The demonstration by Borsos 12. After large tumors had developed, the animals were bled and the tumors were harvested.
Antigens. The neo-antigen (T antigen) induced by adenovirus type 12 was prepared by hand-grinding an approximate 50% suspension of viable tumor tissue in phosphate-buffered saline, pH 7.2 (PBS) , in an ice-bath. The suspension was centrifuged at 1,200 X g at 0 C to remove gross amounts of tissue, and then at 105,000 X g for 2 hr at 2 C to clarify the supernatant fluid. This crude preparation of T antigen was partially purified by precipitation with ammonium sulfate, first at 0.8 M to remove nonreactive material, and then at 1.6 M to precipitate active antigen. The precipitate was redissolved in PBS at one-fifth the original volume and was reactive in complementfixation tests at dilutions greater than 1:2,000.
Crude adenovirus 12 was prepared by freezing and thawing the residue of virus-infected KB cells. Cell debris was removed by low-speed centrifugation.
Viral A and C antigens (10, 13, 14) were prepared from crude virus by diethylaminoethyl (DEAE) cellulose chromatography. The crude material was centrifuged at 105,000 X g for 2 hr to remove whole virus particles, concentrated 10 times by pressure dialysis, dialyzed against 0.015 M tris(hydroxymethyl)-aminomethane (Tris) buffer (pH 8), and applied to columns of DEAE cellulose equilibrated in the same buffer. The antigens were eluted by means of a linear gradient from 0 to 0.25 M NaCl in the same buffer. The antigens were separately pooled and rechromatographed. Purity of the preparations was monitored with group-reactive human serum and rabbit anti-adenovirus 12 serum. Antisera. Three pools of sera reactive with the T antigen were prepared, each containing sera from at least 14 hamsters bearing large tumors induced by the neonatal inoculation of adenovirus 12.
To obtain reagent antisera for immunoelectrophoresis, rabbits were immunized with normal hamster serum in complete Freund's adjuvant. Each animal received three weekly, subcutaneous inoculations of 0.25 ml of serum into each of two sites, and was bled 10 days after the last injection.
Reduction and alkylation. Whole and fractionated hamster sera were dialyzed against 0.2 M 2-mercaptoethanol overnight at room temperature, then against PBS, 0.02 M iodoacetamide, and PBS, in that order, each at 4 C overnight. Control samples were dialyzed at the same times and temperatures against PBS only. Gel filtrationi. A calibrated column (2.5 X 95 cm) of Sephadex G-200, equilibrated with 0.14 M NaCl in 0.01 M Tris buffer (pH 7.4), was used. After the application of 2 to 4 ml of serum, the column was washed with the same buffer at a flow rate of 20 ml/hr, and 5-ml fractions were collected.
Immunioelectrophoresis. Electrophoresis was performed by a modification of the method of Scheidegger (11) with the use of 1%-7 Noble agar in pH 8.6 barbital acetate buffer, 0.015 Iu. Separation was carried out for 50 min at 2.5 v/cm. After the addition of reagent antiserum to the trough, the slides were allowed to stand in a humid atmosphere at room temperature for 24 hr, washed with PBS for 16 hr, and stained with 0.1% Buffalo black.
Sucrose dentsity gradient cenitrifugation. The procedure followed for sucrose density gradient centrifugation was described previously (7) .
Titrationi of thlefirst component ofcomplemenit (C'I). C'1 reactivity was measured in microtiter plates as described by Nelson et al. (8) .
RESULTS
CF reactivity of hamster sera. Sera were collected from 100 tumor-bearing hamsters at a time when the tumors were large but before the animals became moribund. The actual time of bleeding after the appearance of the tumor varied owing to a difference in the rate of individual tumor growth. A sample of each serum was heated at 56 C for 1 hr and was titrated for CF reactivity with a 1:200 dilution of T antigen, which had been found to be optimal for the system. Of the serum samples, 69 were found to have titers of from 32 to 512 against T antigen.
No correlation could be made between the CF antibody titer and the length of time the tumor was observed to be in the animal. Three pools of sera were made according to titer, i.e., 32 to 48, 64 to 96, and 128 to 512. DEAE cellulose chromatography. The results of column chromatography are presented in Fig. 1 . With each of the three pools of sera, two peaks of protein were observed, one passing through the column into the 0.015 M Tris buffer effluent and the second eluting with the NaCl gradient which was started after no more protein could be detected in the effluent. All fractions were tested for CF reactivity with T antigen. As may be seen in Fig. 1 , two peaks of antibody reactivity were found: one in the effluent, and one eluting at 0.03 to 0.05 M relative NaCl concentration. Active fractions from each peak were pooled and concentrated by pressure dialysis.
Sucrose density gradient centrifugation. The two concentrated preparations (designated DEAE I and DEAE II by order of their elution from the DEAE cellulose column) and the original pools of whole serum were subjected to sucrose density gradient centrifugation. Figure 2 shows that activity in each of the three samples was found to concentrate in identical fractions from the sucrose gradient in the zone shown to correspond to 75 IgG rabbit antibody. The anticomplementary activity found in the sample of unheated whole serum was in the zone known to correspond to C'1 activity. (Fig. 3) . The material in the first peak was markedly anticomplementary and was shown to contain the first component of complement (C'l). Table 2 shows the reduction of anticomplementary activity which resulted from heating the material at 56 C for 10, 20, 30, and 60 min. Since C'1 reactivity also was destroyed by heating, it was assumed that the anticomplementary effect was due primarily to the presence of activated C'l. Although there was a slightly higher titer in the presence of (4, 9) . The present results indicate, however, that both kinds of antibody in the hamster are capable of fixing complement, in contrast to the behavior of the mouse and guinea pig y-1 and oy-2 immunoglobulins where the -y-l does not fix complement. Classification of these proteins must await results of passive cutaneous anaphylaxis tests, and perhaps better electrophoretic resolution.
The whole sera and both DEAE fractions reacted with crude adenovirus 12 as well as with T antigen. No reactivity was found with viral A antigen, but consistent, low reactivity was observed in whole serum and in each of the two DEAE fractions with viral C antigen. The finding of reactivity of whole serum from tumor-bearing animals with viral C antigen confirms the original findings of Huebner et al. (6) .
An interesting aspect of the experiments was the effect of heating on the anticomplementary activity of the globulin(s). It consistently was reduced in the DEAE II fraction and in whole serum by heating. This reduction may be due to the destruction of hamster C'1. The gel filtration experiments showed that the major anticomplementary activity was associated with C'l and that removal of the component substantially reduced anticomplementary activity. It is known that activated C'1 will destroy C'2 and C'4 in the fluid phase. Presumably, hamster C'1 in the unheated sera exerts such activity on guinea pig C'2 and C'4 during the overnight incubation in the CF test procedure. On the other hand, anticomplementary activity consistently was increased by heating DEAE I. At present, this is not understood. However, the aggregation of y-globulin by the concentration and heating procedures, or the presence of T antigen-antibody complexes in the circulation of the host, are possibilities that have been considered. The latter point is being investigated.
